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TITLE OF THE INVENTION 
JOINT SEAL 

BACKGROUND OF THE INVENTION 
5 (1) FIELD OF THE INVENTION 

The present invention relates generally to seals for torque transmission joints and 
especially to non-flexing seals for such joints. 

(2) DESCRIPTION OF RELATED ART INCLUDING INFORMATION 

1 0 DISCLOSED UNDER 37 CFR 1 .97 AND 37 CFR 1 .98 

Torque transmitting joints are used in a wide variety of applications and especially 
in vehicle applications. Such joints generally transmit torque from an input shaft to an 
output shaft. Examples of well-known torque transmitting joints include universal ('TJ") 
joints, constant velocity ("CVO joints and Cardan joints although there are many other 

15 joints to which the present invention can be appUed. In most cases, it is preferred that such 
joints be sealed to protect the moving parts from dirt and debris that might contaminate 
the joints and, in some cases, to keep grease or another lubricant next to the moving parts. 
For example, CV joints are typically sealed with flexible, accordion-style boots that keep 
dirt out and grease in contact with the moving parts. Because such seals are flexible, they 

2 0 are, necessarily, not very rugged and are prone to failure. When such seals fail, grease 
escapes and leaves the joints to run dry which quickly leads to joint failures. Upwards of 
ninety percent of CV joint failures are attributable to failure of flexible boot seals and the 
consequent loss of lubricant. 

During a search of US patents directed to patents disclosing non-flexing joint 

2 5 seals, the following US patents were noted: No. 1,009,778; No, 1,167,455; No, 1,253,108; 

No. 1,294,583; No. 1,330,051; No. 1,378,985; No. 1,543,575; No. 1,670,175; No. 
1,714,742; No. 1,797,215; No. 1,887,106; No. 2,037,947; No. 2,074,703; No. 2,21 1,388; 
No. 2,546,298; No. 2,574,226; No. 2,902,843; No. 3,418,828; No. 3,543,536; No. 
4,238,936; No. 4,385,677; No. 4,435,166; No. 4,605,332; No. 4,627,826; No. 5,007,881; 

3 0 No. 5,971,858 and No. 6,368,224. 
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BRIEF S UMMARY OF THE INVENTION 

The present invention is an improved non-flexing type joint seal for torque 
transmitting joints. The joint seal cx)mprises a first seal ring, a second seal ring and a non- 
flexing seal housing having first and second ends. The first end of the seal hoxising 
5 includes a seal ring sxirface for engaging and sealing against an outer sealing surface on 
the first seal ring. The first seal ring includes an inner sealing surface for engaging and 
sealing against an outer surface of an outer race or some other component associated with 
a drive shaft of the joint. The second end of the non-flexing seal housing includes a seal 
ring surface for engaging and sealing against an outer sealing surface on the second seal 

1 0 ring. The second seal ring includes an inner sealiug svirface for engaging and sealing 

against a driven shaft or some other component associated with a driven shaft of the joint. 
In joints which accommodate axial displacement, as between a drive shaft and a driven 
shaft, the inner sealing surface of the furst seal ring or of the second seal ring efifects a 
sUding seal so that one of the two seal rings can move axially with respect to the drive 

1 5 shaft or the driven shaft. 

Accordingly, it is an object of the present invention to provide non-flexing, longer 
lasting seal for a torque transmitting joint. 

It is a further object of the invention to provide a non-flexing joint seal that is 
essentially maintenance free. 

20 It is a further object of the present invention to provide a non-flexing joint seal that 

is easy to install. 

These and other objects and advantages of joint seals according to the present 
invention will be fully appreciated by those skilled in the art upon reviewing the 
disclosures herein. 

25 

BRIEF DESCRIPTION OF THE SEVERAL VIEWS OF THE DRAWING 

Fig. 1 is a side view, partially in cross-section, of an inner, low angle, plunger type 
CV joint with a non-flexible seal according to the present invention. 

Fig. 2 is a side view, partially in cross-section, of an outer, high angle, axially 
3 0 fixed CV joint with a non-flexible seal according to the present invention. 

Fig. 3 is a side view, partially in cross-section, of an axially fixed U-joint with a 
non-flexible seal according to the present invention. 

2 
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Fig. 4 is a side view, partially in cross-section, of Cardan type joint including a 
sliding spline slip joint and a non-flexible seal according to the present invention. 

Fig. 4a is an enlarged view of a portion of the non-flexible seal shown in Fig. 4 
A^dierem the ou^ut shaft isn't axially aligned >vith the input shaft 

Fig. 5 is a detailed cross-sectional view of a seal ring suitable for use in a non- 
flexible seal according to the present invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring now to Fig. 1, a non-flexible joint seal is indicated generally at 10, as 
applied to an inner, low-angle, plunger type CV joint indicated generally at 12. The CV 
joint 12 comprises a drive shaft 14 that is connected to an outer race support 16 and a 
driven shaft 1 8 that is connected to an inner race (not shown) so that torque from the drive 
shaft 14 is transmitted through the joint 12 to the driven shaft 18 and, typically, to an axle 
shaft or half shaft 20. The seal 1 0 is also suitable for use with a low angle axially fixed 
(non-plunger type) CV joint (not shown). 

The seal 10 comprises a first seal ring 22 having an inner sealing surface 24 that 
abuts an outer smface of the outer race support 16 and creates a seal between the outer 
surface of the outer race support 16 and the seal ring 22. This is a sliding seal m that the 
outer surface of the outer race support 16 can sUde axially in either direction relative to 
the seal ring 22 to accommodate axial displacement between the drive shaft 14 and the 
diiven shaft 1 8. An O ring 26 may be provided in a groove formed in the inner sealing 
surface 24 to enhance the seal created between the first seal ring 22 and the outer race 
support 16. The first seal ring 22 has an outer sealing sxirface 28. 

The seal 10 further comprises a second seal ring 30 having an inner sealing 
surface 32 that abuts an outer surface of the driven shaft 1 8 and creates a seal between the 
outer surface of the driven shaft 1 8 and the seal ring 30. This is an axially static seal in 
that the seal ring 30 is prevented from sliding axially in either direction along the outer 
surface of the driven shaft by engagement between an annular ridge 34 that extends 
inwardly from the inner sealing svirface 32 of the seal ring 30 and an annular groove, 
indicated at 36, formed on the outer surface of the driven shaft 1 8. The second seal ring 
30 has an outer sealing surface 38. 

Excellent results have been obtained with first and second seal rings composed of 

3 
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neoprene having a Shore A durometer hardness in the range of 90 to 95. Other suitable 
materials for the seal rings include, but are not limited to, thermoplastic elastomers, 
thermoset rubbers, elastomeric materials, polymeric materials and some composite 
materials. Polyethylene and polypropylene are well-suited for making seal rings. The seal 
5 rings need to be semi-flexible with enough flexibility to facilitate their assembly into a 
seal according to the invention, which is described in some detail below, yet rigid enough 
to support a seal housing, relative to a joint, as described below. 

The seal 10 further comprises a non-flexible housing indicated generally at 40. 
Excellent results have been achieved with a non-flexible housing machined from steel to 

1 0 have a wall thickness of about fifly thousandths of an inch. Thicker and thinner wall 
thicknesses will be suitable in many applications. In this specification, "non-flexible" is 
used to refer to a housing that is rigid, but not in the pure mechanical sense meaning an 
imaginary body that is so rigid that, regardless of the force applied to the body, the relative 
positions of two spaced points in the body do not change. Rather, "non-flexible" is used 

1 5 herein to refer to a housing that would not be elastically deformed by manual 

manipulation and to distinguish such a housing from a housing made, for example, of an 
elastomeric material such that the housing was flexible as in prior art flexible CV joint 
boots. The degree to which the housing 40 must be non-flexible will be ftirther discussed 
below with regard to the function of the housing 40. 

2 0 The housing 40 extends entirely around the CV joint 1 2 and has a first open end 

that is defined by a first seal ring portion 42 having a first seal ring surface 44. The 
housing 40 has a second open end that is defined by a second seal ring portion 46 having a 
second seal ring surface 48. The first seal ring surface 44 has a curvature that is 
complimentary to the curvature of the outer sealing surface 28 of the first seal ring 22, In 
25 the embodiment shown in Fig. 1 , the outer sealing surface 28 and the first seal ring 
portion 42 constitute a partial ball and socket joint, with the seal ring 22 held captive 
within the seal ring portion 42. The housing 40 can pivot relative to the first seal ring 22 
but the housing 40 must be non-flexible to the extent that the first seal ring portion 42 
maintains its socket relationship with the seal ring 22 and axial displacement between the 

3 0 two is substantially prevented. 

The second seal ring surface 48 has a curvature that is complimentary to the 
curvature of the outer sealing surface 38 of the second seal ring 30. In the embodiment 

4 
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shown in Fig. 1, the outer sealing surface 38 and the second seal ring portion 46 constitute 
a partial ball and socket joint, with the seal ring 30 held captive within tihie seal ring 
portion 46. The housing 40 can pivot relative to the second seal ring 30 but the housing 40 
must be non-flexible to the extent that the second seal ring portion 46 maintains its socket 
5 relationship with the seal ring 30 and axial displacement between the two is substantially 
prevented. 

When the drive shaft 14 and the driven shaft 1 8 are axially aligned, as shown in 
Fig. 1, the housing 40 will be supported by the seal rings 22 and 30, relative to the joint 
12, in the manner shown in Fig. 1. If the drive shaft 14 and the driven shaft 18 are 

1 0 displaced from the axially aligned position shown in Fig. 1 to a position (not shown) 
where the axes of the shafts are not axially aligned, the housing 40 will pivot, relative to 
the seal ring 22 and the seal ring 30, as required, to accommodate the skew between the 
axes of the shafts 14 and 18. If the driven shaft 18 moves axially a given distance to the 
left m Fig. 1 relative to the drive shaft 14, the seal ring 22 will be displaced axially to the 

15 left a Uke distance along the outer race support 1 6 because (a) the housing 40 is fixed 
axially relative to the driven shaft 1 8 through the seal ring 30 which, in turn, is axially 
fixed on the driven shaft 18 through the ridge 34 and (b) the seal ring portion 46 of the 
housing 40, through engagement with the outer sealing surface 38 of the second seal ring 
30, is fixed axially with respect to the second seal ring 30. Thvis, the housing 40 can 

2 0 accommodate axial and angular displacements as between the drive shaft 14 and the 
driven shaft 18 while maintaining a sealing relationship with the CV joint 12. 

The seal rings 22 and 30, as mentioned above, are preferably formed of a 
relatively hard rubber or rubber like material that has some flexibility. This provides good 
service life and facilitates the assembly of the seal housing on a joint. The seal ring 22, for 

2 5 example, can be manually squeezed along opposed portions of the outer sealing surface 

22 so that it assumes an oval shape mstead of its normal ring shape and one of the ends of 
the oval can be inserted into tiie seal ring portion 42 of the housing. The seal ring can then 
be released so that, as it returns to its ring shape, opposed portions of the outer sealing 
surface 28 engages the first seal ring surface 44 of the housing 40. The seal ring 22 can 

3 0 then be pivoted until a portion of the outer sealing surface 28 engages the entire first seal 

ring surface 44 of the housing 40. The same procedure can be utilized to seat the second 
seal ring 30 in the seal ring portion 46 of the housing 40. The second seal ring 30 can then 

5 
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be slid onto the driven shaft 1 8, before it is assembled into the CV joint 12, until the ridge 
. 34 engages groove 36 in the driven shaft. Then, as the driven shaft is assembled into the 
CV joint 12, the seal ring 22 can be slid onto and over the outer race support 16. 
Referring now to Fig. 2, a non-flexible joint seal according to a second 
5 embodiment of the iavention is indicated generally at 50 in conjunction with an outer, 
high angle, axially fixed CV joint 52. The CV joint 52 comprises a drive shaft 54 that is 
connected to an mner race (not shown) and a driven shaft 56 that is connected to an outer 
race support 58 so that torque from the drive shaft 54 is transmitted through the joint 52 to 
the driven shaft 56 and, typically, to a wheel (not shown). 

1 0 The seal 50 comprises a first seal ring 60 having an inner sealing surface 62 that 

abuts an outer surfece of the drive shaft 54 and creates a seal between the outer surfece of 
the drive shaft 54 and the first seal ring 60. This is an axially fixed seal in that the seal 
ring 60 is prevented fi^om slidmg axially in either direction along the outer surface of the 
drive shaft 54 by engagement between an annular ridge 64 that extends mwardly &om the 

1 5 inner sealmg surfece 62 of the seal ring 60 and an annular groove, mdicated at 66, formed 
on the outer surfece of the drive shaft 54. The first seal ring 60 has an outer sealing 
surfece 68. 

The seal 50 fiirther comprises a second seal ring 70 having a compound inner 
sealing surface 72 that abuts an outer surface of the outer race support 58 and creates a 
2 0 seal between the outer surface of the outer race support 5 8 and the seal ring 70. This is an 
axially static seal in that the seal ring 70 is prevented from sUding axially in either 
direction along the outer surface of the outer race support 58 by engagement between non- 
cylindrical portions of the outer surface of the outer race support 58 and complimentary 
portions of the inner sealing surfece 72, This engagement maintains the seal ring 70 in a 

2 5 fixed axial location on the outer race support 58. The second seal ring 70 has an outer 

sealing surface 74. The seal ring materials discussed above ai« equally suited to the seal 
rings 60 and 70. 

Both seal rings 60 and 70 are shown as being axially fixed and this will work with 
a joint like the joint 52, which is axially fixed. However, it will be appreciated that the 

3 0 seal ring 60 or the seal ring 70 can be not axially fixed but free to float along the outer 

surface of the joint part on which they are supported. For example, the groove indicated at 
66 and the ridge 64 can be eliminated so that the ring 60 can slide axially relative to the 

6 
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drive shaft 54. 

The seal 50 further comprises a non-flexible housing indicated graierally at 76. 
The housing 76 has a fibrst open end that is defined by a first seal ring portion 78 having a 
first seal ring surface 80. The housing 76 has a second open end that is defined by a 
5 second seal ring portion 82 having a second seal ring surface 84. The first seal ring 
surface 80 has a curvature that is complimentary to the curvature of the outer sealing 
surfece 68 of the first seal ring 60. In the embodiment shown in Fig. 2, the outer sealing 
surface 68 and the first seal ring portion 78 constitute a partial ball and socket joint, with 
the seal ring 60 held captive within the seal ring portion 78. The housing 76 can pivot 

1 0 relative to the first seal ring 60 but the housing 76 is non-flexible to the extent that the 
first seal ring portion 78 maintains its socket relationship with tiie first seal ring 60 and 
axial displacement between the two is substantially prevented. 

The second seal ring surface 84 has a curvature that is complimentary to the 
curvature of the outer sealing surface 74 of the second seal ring 70. In the embodiment 

1 5 shown in Fig. 2, the outer sealing surface 74 and the second seal ring portion 82 constitute 
a partial baU and socket joint, with the seal ring 70 held captive within the seal ring 
portion 82. The housing 76 can pivot relative to the second seal ring 70 but the housmg 76 
is non-flexible to the extent that the second seal ring portion 82 maintains its socket 
relationship with the seal ring 70 and axial displacement between the two is substantially 

2 0 prevented, except to the extent that the resiliency of the seal ring 70 permits some minor 
relative axial movement therebetween. 

When the drive shaft 54 and the driven shaft 56 are axially aligned, as shown in 
Fig. 2, the housing 76 will be supported by the seal rings 60 and 70, relative to the joint 
52, in the manner shown in Fig. 2. If the drive shaft 54 and the driven shaft 56 ate 

2 5 angularly displaced firom the axially aligned position shown in Fig. 2 to a position (not 
shown) where the axes of tiie shafts are not axially aligned, the housing 76 will pivot, 
relative to the seal ring 60 and the seal ring 70, as reqviired, to accommodate the skew 
between flie axes of the shafts 54 and 56. As mentioned above, the drive shaft 54 and the 
driven shaft 56 are fixed so as to prevent axial movement between them. The seal 50 can 

30 be assembled in the manner described above for the seal 1 0. 

Referring now to Fig. 3, a non-flexible joint seal is indicated generally at 90, as 
applied to a rear U-joint indicated generally at 92. Hie U-joint 92 comprises a shaft yoke 

7 
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94 to which torque is transmitted by a drive shaft 96 and a flange yoke 98, A journal cross 
100 connects the yokes 94 and 98 in a known manner so that torque can be transmitted 
through the U-joint in a known manner. 

The seal 90 comprises a fibrst seal ring 102 having an inner surface 104 that abuts 
an outer surface of the shaft yoke 94 and floats on the shaft yoke 94. The seal ring 1 02 can 
float in either axial direction along the outer surface of the shaft yoke 94 to accommodate 
axial displacement between the shaft yoke 94 and the flange yoke 98. The first seal ring 
102 has an outer sealing surface 106. The seal 90 ftirther comprises a second seal ring 108 
having an inner sealing surface 1 10 that abuts a cylindrical sleeve 1 1 1 which is press fit 
on an outer surface of the flange yoke 98. The sleeve 1 1 1 supports the seal ring 108 on 
the flange yoke 98. The ring 1 10 and the sleeve 1 1 1 create a seal between the outer 
surface of the flange yoke 98 and the irmer surface 110 of the seal ring 108. This is an 
axially static seal in that the seal ring 108 is prevented fi"om slidmg axially in either 
direction along tiie outer surface of the flange yoke 98 by fi-iction as between the sleeve 
1 1 1 and the flange yoke 98 and fiiction between the sleeve 1 1 1 and the ring 108. 
Alternatively, the sleeve 111 might be welded or otherwise secured to the flange yoke 98 
and the seal ring 108 might be adhesively secured or heat bonded to the sleeve 111. The 
second seal ring 108 has an outer sealing surface 112. 

The seal 90 fiirther comprises a non-flexible housing indicated generally at 1 14. 
The housing 1 14 has a first open end that is defined by a first seal ring portion 116 having 
a fu-st seal ring surface 118. The housing has a second open end that is defined by a 
second seal ring portion 120 having a second seal ring surface 122. The first seal ring 
surface 118 has a curvature that is complimentary to the curvature of the outer sealing 
surface 106 of the first seal ring 102. The outer sealing surface 102 and the first seal ring 
portion 116 constitute a partial ball and socket joint, with the seal ring 102 held captive 
within the seal ring portion 116, The housing 1 14 can pivot relative to the first seal ring 
102 but the housing 114 must be non-flexible to the extent that the first seal ring portion 
116 maintains its socket relationship with the seal ring 1 02 and axial displacement 
between the two is substantially prevented. 

The second seal ring surface 122 has a curvature that is complimentary to the 
curvature of the outer sealing smface 1 12 of the second seal ring 108. The outer sealing 
surface 112 and the second seal ring portion 120 constitute a partial ball and socket joint, 

8 
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with the seal ring 108 held captive within the seal ring portion 120. The housing 1 14 can 
pivot relative to the second seal ring 108 but the housing 1 14 must be non-flexible to the 
extent that the second seal ring portion 120 maintains its socket relationship with the seal 
ring 108 and axial displacement between the two is substantially prevented. 
5 When the shaft yoke 94 and the flange yoke 98 are axially aUgned, as shown in 

Fig. 3, tiie housing 1 14 will be supported by the seal rings 102 and 108, relative to the 
joint 92, in the manner shown m Fig. 3. If the yokes 94 and 98 are angularly displaced 
from the axially aligned position shown in Fig. 3 to a position (not shown) where the axes 
of the yokes are not axially aligned, the housing 1 14 will pivot, relative to the seal ring 

10 1 02 and the seal ring 1 08, as required, to accommodate the skew between the axes of the 
yokes 94 and 98, If the shaft yoke 94 moves axially relative to the flange yoke 98, the first 
seal ring 102 will float along the outer surface of the shaft yoke 94, as required, to 
accommodate such axial movement 

The seal rings 102 and 108, as mentioned above, are preferably foraied of a 

1 5 relatively hard rubber, polymeric or rubber like material that has some flexibility. This 
provides good service life and facilitates the assembly of the seal housing on a U-joint 
The seal ring 102, for example, can be manually squeezed along opposed portions of the 
outer sealing surface 106 so that it assumes an oval shape instead of its normal ring shape 
and one of the ends of the oval can be inserted into the seal ring portion 1 16 of the 

2 0 housing 1 14. The seal ring 102 can then be released so that, as it returns to its ring shape, 

opposed portions of the outer sealing surface 106 engages the first seal ring surface 1 18 of 
the housing 1 14. The seal ring 102 can then be pivoted until a portion of the outer sealing 
surface 106 engages the entire first seal ring surface 118 of the housing 1 14. The same 
procedure can be utilized to seat the second seal ring 108 in the seal ring portion 120 of 
25 the housing 1 14. The first seal ring 102 can then be slid onto the drive shaft 96, before it 
is assembled into the U-joint 92. Then, when the yokes 94 and 98 are assembled with the 
journal cross 100 and the drive shaft 96 is connected to the shaft yoke 94, the seal rings 
102 and 108 and the housing 1 14 can be slid, left to right in Fig. 3, until the seal ring 108 
seats on the outside of the sleeve 111, which has been previously seated on the yoke 

3 0 flange 98, as shown in Fig. 3. 

Referring now to Figs. 4 and 4a, a non-flexible joint seal is indicated generally at 
130, as applied to a Cardan jomt mdicated generally at 132. The Cardan joint 132 

9 
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comprises a shaft 134 that is internally spUned (not shown) and a shaft 136 that has 
external splines 138 so that torque in the shaft 134 is transmitted to the shaft 136 and 
vice-versa and so that axial displacement between tiie shafts 134 and 136 can be 
accommodated. The shaft 134 is free to move to the right m Fig. 4, relative to the shaft 
136. The shaft 136 is connected to a yoke 140 of a U-joint indicated generally at 142, 
which includes a second yoke 144 and a journal cross 146 connecting the two yokes 140 
and 144. The Cardan joint 132 transmits torque and accommodates angular and axial 
displacement of the components. 

The seal 130 comprises a first seal ring 148 having an inner sealing surface 150 
that abuts and seats on an outer surface 152 of the yoke 144 and creates a seal between the 
outer surface 152 of the yoke 144 and the seal ring 148. This is a static seal m that the seal 
ring 148 is not free to slide axiaUy along the outer surface 152 of the yoke 144. For 
example, the seal ring 148 can be melt bonded to the yoke 144 or adhesively secured 
thereto. Alternatively, a sleeve (not shown) like the sleeve 1 1 1 shown in Fig. 3 can be 
employed to support the seal ring 148 relative to the yoke 144. The first seal ring 148 has 
an outer sealing surface 154. 

The seal 130 furttier comprises a second seal ring 156 having an inner sealing 
surface 158 that abuts an outer surface 160 of the shaft 134 and creates a seal between the 
outer surface 160 and the seal ring 156. This is a sliding seal in that the seal ring 1 56 can 
slide axially, relative to the shaft 134, as required to accommodate axial movement of the 
shaft 134 relative to the shaft 136. In Fig. 4, the shafts 134 and 136 are fully collapsed and 
can lengthen as the shaft 134 moves to the right in Fig. 4, relative to the shaft 136. As the 
shaft 134 moves to the right, the seal ring 156 will move along the outer surface 160, 
maintaining its position relative to the shaft 136. The second seal ring 156 has an outer 
sealing surface 162. 

The seal 130 further comprises a non-flexible housing indicated generally at 164. 
The housmg 164 has a first open end that is defined by a first seal ring portion 166 havmg 
a first seal ring surface 168. The housing 164 has a second open end that is defined by a 
second seal ring portion 170 having a second seal ring surface 172. The first seal ring 
surface 168 has a curvature that is comphmentary to the curvature of the outer sealing 
surface 154 of the Gist seal ring 148. The outer sealing surface 154 and the first seal ring 
portion 166 constitute a partial ball and socket joint, with the first seal ring 148 held 

10 
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captive within the seal ring portion 166. The housing 164 can pivot relative to the first 
seal ring 148 but the housing 1 64 must be non-flexible to the extent that the first seal ring 
portion 166 maintains its socket relationship with the seal ring 148 and axial displacement 
between the two is substantially prevented. 
5 The second seal ring surface 1 72 has a curvature that is complimentary to the 

curvature of the outer sealing surface 162 of the second seal ring 156. The outer sealing 
surface 162 and the second seal ring portion 170 constitute a partial ball and socket joint, 
with the second seal ring 156 held captive within the seal ring portion 170. The housing 
164 can pivot relative to the second seal ring 156 but the housing 164 must be non- 
1 0 flexible to the extent that the second seal ring portion 170 maintains its socket relationship 
with the second seal ring 156 and axial displacement between the two is substantially 
prevented. 

When the Cardan joint components are axially aligned, along the axis A, as shown 
in Fig. 4, the housing 164 will be supported by the seal rings 148 and 156, and axiaUy 

1 5 aligned with the axis A, in the manner shown in Fig. 4. When the Cardan joint 132 is 
subjected to angular displacement througji the U-joint 142, such that the shaft 134 is 
positioned where its axis coincides with an axis SA, the housing 164 will pivot so that its 
axis coincides with an axis HA. As the shaft 134 is angularly displaced from where its 
axis coincides with axis A to where its axis coincides with axis SA, the relative positions 

2 0 between the seal ring 156 and the seal ring portion 170 of the housing 164 change from 
the relative positions shown in Fig. 4 to the relative positions shown in Fig. 4a. The ball 
and socket relationship between the seal ring portion 170 and the seal ring 156 
accommodates this relative motion while maintain a sealing relationship between the seal 
ring 156 and the seal ring portion 170 of the housing 164. A similar change in relative 

2 5 positions occurs between the first seal ring 1 48 and the seal ring portion 1 66 of the 

housuig 164. As noted above, the shafts 134 and 136 are fidly collapsed in Fig. 4 and can 
lengflien as the shaft 134 moves to the right in Fig. 4, relative to the shaft 136. As the 
shaft 1 34 moves to the right, the axial position of the seal rmg 1 56 relative to the shaft 
136 will remain constant because axial movement of the seal ring 156 is constrained by 

30 the housing 164 and the seal ring 156 will move along the outer surface 160 of the shaft 
134. The seal 130 can accommodate axial and angular displacements of the shafts 134 
and 136 simultaneously. 

11 
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It should be noted that, from the position shown in Fig. 4, the Cardan jomt 
components pivot about a point designated JP for joint pivot while the hoxasing pivots 
about point designated HP fox housing pivot. For a given degree of angular displacement 
of the Cardan joint components, the angular displacement of the housing axis HA will be 
5 smaller tiian the given degree of angular displacement, because of the relative, axially 
offset positions of the pivot points HP and JP. As a consequence, although angulai- 
displacement of the Cardan joint elements causes a similar change in relative positions 
between the first seal ring 148 and the first seal ring portion 1 66 and between tiie second 
seal ring 156 and the second seal ring portion 170, the change in position occurs to a 

1 0 greater extent in the latter elements than in the former elements due to the fact that the 
joint pivot JP is closer to the first seal ring 148 than it is to the second seal ring 156. 

A seal ring indicated at 174 in Fig. 5 has an inner sealing surface 176 and an outer 
sealing surface 178, A pan of wiper seal lips 180 extend outwardly from the outer seaUng 
surface 178, with depressions formed on each side of each wiper seal lips 180. The seal 

1 5 ring configuration can be utilized to enhance the seal between a seal ring outer sealing 
surface and an inner sealing surface of a seal ring portion of a housing m a joint seal 
according to the present invention. Wiper seal lips (not shown) may also be provided on 
the inner sealing surface 176 and this is well-suited for seal rings that form a sliding seal 
with a shaft or other joint component. Other seal enhancement features, including those 

2 0 presently known and tliose developed hereafter may suitably be employed in seal rings in 
a joint seal according to the present invention. For example, a seal insert 182 (Fig. 1) may 
be provided in the first seal ring 22 to enhance the seal between the inner sealing surface 
44 of the first seal ring portion 42 and the outer sealing surface 28 of the first seal ring 22. 
The seal insert 1 82 can comprise a more easily compressed material than the material 

2 5 which constitutes the seal rmg 22 and may, in an uncompressed state, extend beyond the 

outer sealuig surface 28 of the seal ring 22. 

The foregoing detailed description of the mvention is intended to enable one of 
ordinary skill in the joint seal art to make and use a joint seal according to the present 
invention, which is not limited to the detailed descriptions set forth above but only by the 

3 0 scope of the claims appended to this specification. 

It will be appreciated that various changes and modifications are possible from 
the specific details of the invention as described above and shown in the attached 

12 
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drawings without departing from the spirit and scope thereof and that, in its essential 
details, referring to Fig. 1, it is a seal for. sealing around a torque transmitting joint 12 
between a driving member 14 and a driven member 20, which are operably connected 
so that torque is transmitted through ttie joint from the driving member to the driven 
5 member. The seal, which accommodates changes in alignment between the driving 
member axis and the driven member axis, comprises seal rings 22 and 30, a housing 40, 
and housing seal rings 42 and 46. The seal rings 22 and 30 have curved outer sealing 
smfaces 28 and 38 and inner sealing surfaces 24 and 32 that abut and form a sliding seal 
with outer surfaces of the driving and driven members. Tlie seal ring 30 is prevented from 

1 0 sliding axially in either direction along the outer surface of the driven shaft by 

engagement between an annular ridge 34 that extends inwardly from the inner sealing 
surface 32 of the seal ring 30 and an annular groove, indicated at 36, formed on the outer 
surface of the driven shaft 18. A housing 40, which extends enturely aroimd the joint, has 
a first open end which contains the housing seal ring 22 and a second open end which 

1 5 contains the second housing seal ring 30. The housing seal rings 42 and 46 have a 

curvature tihat is complementary to the curvature of the curved outer sealing surface of the 
seal rings, and form therewith partial ball and socket joints, in which the seal rings are 
held captive within the housing seal rings. The housing is inflexible to the extent that, in 
service, the ball and socket relationships are maintained, and axial displacement between 

2 0 tiie first and second seal rings is substantially prevented while the housing can pivot 
relative to the seal rings. 
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